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ZDVWHGLVSRVDOODQGILOOVGLIIHUHQWSURSRUWLRQVRIEHQWRQLWHDUHXVHGWRUHGXFHOHDNDJHRISROOXWDQWV>@ZLWKEHQWRQLWH
FRQWHQWYDU\LQJIURPWR








LV WRR KLJK +HQFH WKHUH LV WKH QHHG WR VHOHFW WKH PRVW DSSURSULDWH FRPSRVLWLRQ WR UHDFK WKH GHVLUHG WHFKQLFDO
UHTXLUHPHQWVIRUWKHGHVLJQRIZDWHUSROOXWDQWVEDUULHUV7KHZULWHUVKDYHWKXVXQGHUWDNHQDUHVHDUFKSURMHFWZKHUH




VDQG DQG EHQWRQLWH 7KHPL[WXUHV KDYLQJ EHQWRQLWH IUDFWLRQV YDU\LQJ IURP  WR  KDYH EHHQ SUHSDUHG DQG
VXEMHFWHGWR6WDQGDUG3URFWRUWHVWV7KHVDPSOHVREWDLQHGE\3URFWRUFRPSDFWLRQDWRSWLPXPZDWHUFRQWHQWZHUHWKHQ
WHVWHG $WWHUEHUJ OLPLWV VZHOOLQJ SRWHQWLDO DQG RHGRPHWHU UHVSRQVH ZHUH HYDOXDWHG 0RUHRYHU D PLFURVFRSLF
LQYHVWLJDWLRQZDVFDUULHGRXWE\6FDQQLQJ(OHFWURQ0LFURVFRSHWRLQYHVWLJDWHWKHSDUWLFOHVDVVHPEO\
0DWHULDOSURSHUWLHV










7KHHPSOR\HGEHQWRQLWH FRPLQJ IURP0LORV ,VODQG LQ*UHHFH LVD VPHFWLWHFOD\SUHGRPLQDQWO\FRQVLVWLQJRI
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FXUYHV´ZHUHREWDLQHGE\FRPSDFWLQJWKHPDWHULDODWGLIIHUHQWZDWHUFRQWHQWV7KHPL[LQJSURFHVVRIVDQGEHQWRQLWH
DQGZDWHUZDVFDUULHGRXWZLWKQRWLFHDEOHFDUH IROORZLQJ WKH LQVWUXFWLRQVRI.HQQH\HW DO >@ LQRUGHU WR UHDFKD
PDWHULDODVKRPRJHQRXVDVSRVVLEOH7KHDERYHPHQWLRQHG$XWKRUVSURSRVHWZRGLIIHUHQWPL[LQJPHWKRGVLQWKHILUVW
PHWKRGGU\VDQGDQGGU\EHQWRQLWHSRZGHUVDUHILUVWPL[HGDQGWKHQZDWHULVJUDGXDOO\DGGHGZKLOHVWLUULQJWKHSDVWH
LQ WKH VHFRQGPHWKRG WKH VDQG LV ILUVWO\ZHWWHGDQG WKHQGU\EHQWRQLWH LV DGGHGZKLOHPL[LQJ ,Q WKLV VWXG\ERWK
SURFHGXUHVZHUH DGRSWHG FKRRVLQJ WKHPRVW DSSURSULDWH RQH IRU GLIIHUHQW%&YDOXHV ,Q SDUWLFXODU IRU EHQWRQLWH
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DQGWKXVFRQWULEXWLQJWRWKHGHQVLW\RQO\ZLWKWKHLURZQZHLJKW)ROORZLQJWKLVDVVXPSWLRQWKHPD[LPXPGU\GHQVLW\
RIWKHPL[WXUHFDQEHUHODWHGWRWKHEHQWRQLWHSHUFHQWDJHWRWKHPLQLPXPYRLGUDWLRRIWKHEHQWRQLWHDQGWKHVSHFLILF





















































DUUDQJHPHQWZRXOGSUREDEO\EHGLIIHUHQW LQ WKHZHW VWDWH/RRNLQJDW WKH VPDOOHUDPRXQWRIEHQWRQLWH W\SLFDO IRU
SUDFWLFDODSSOLFDWLRQVLWLVQRWHGWKDWWKHFOD\H\SDUWLFOHVWHQGWRILOOWKHSRUHVDPRQJWKHVDQGJUDLQVZLWKRXWGLVWXUELQJ
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&RQFOXVLRQV
$OWKRXJKQRW\HWFRPSOHWHGWKHUHSRUWHGLQYHVWLJDWLRQKDVVKRZQWKDWWKHEHKDYLRURIFRPSDFWHGVDQGEHQWRQLWH
PL[WXUHV LV JRYHUQHGE\ WKH LQWHUDFWLRQEHWZHHQ WKH WZR FRPSRQHQWV HDFKZLWK LWV SHFXOLDU FKDUDFWHULVWLFV:LWK
UHJDUGWRWKHHIIHFWRIG\QDPLFFRPSDFWLRQLWZDVREVHUYHGWKDWWKHPDWHULDOH[KLELWVDVDQGOLNHEHKDYLRUIRUOLPLWHG
DPRXQWVRIEHQWRQLWH%&DQGVKRZVDEHQWRQLWHOLNHEHKDYLRUIRUKLJKEHQWRQLWHSHUFHQWDJH%&ZKLOH
DQ LQWHUPHGLDWH DQG PRUH FRPSOH[ EHKDYLRU LV REVHUYHG IRU LQWHUPHGLDWH EHQWRQLWH FRQWHQWV %&
,QYHVWLJDWLRQVSHUIRUPHGRQFRPSDFWHGVDPSOHVKDYHSURYLGHGWKHIROORZLQJPDLQILQGLQJV
x $WWHUEHUJ OLPLWVVKRZWKDW VPDOODPRXQWVRIEHQWRQLWH DUHDEOH WR LQIOXHQFH WKH OLPLW OLTXLGEXWQRW WKH
SODVWLFOLPLW7KHUHVXOWVVKRZDOLQHDUWUHQGRQWKH&DVDJUDQGHSORWZLWKDQDQJXODUVKLIWLQJIURPWKH$OLQH




RUGHUVRIPDJQLWXGH LW VHHPV ORJLFDO WRDVFULEHVXFKD ODUJHYDULDWLRQ WR WKHILOOLQJRIVDQGYRLGVZLWK WKHZHW
EHQWRQLWH
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